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(54) Title: CONSTRUCTION TECHNIQUE AND STRUCTURE RESULTING THEREFROM 



(57) Abstract 

A method of construction of partitions (1) includ- 
ing the steps of erecting a structural steel frame from 
spaced apart frame members (2, 3), the frame mem- 
bers having boxed mounting flanges (4, 6) and being 
formed from a metal having a relatively high tensile 
strength, applying at least one layer of sheet material 
(II) to at least one side of the frame, and securing the 
layer of sheet material (11) to the frame by means of 
self-piercing impact fasteners (12). In one preferred 
form, staples (51) are used to secure cladding sheets 
(52) to boxed flange frame members for various dry 
wall constructions. In another preferred embodiment, 
staples (51) or nails (12) are similarly used to secure 
layers of sheet material (1 1, 52) to opposing sides of the 
frame to define an intermediate cavity which is subse- 
quently filled with cementttious material to form a solid 
partition. 
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CONSTRUCTION TECHNIQUE AND STRUCTURE RESULTING 
THEREFROM 

FIELD OF THE INVENTION 

The present invention relates generally to building construction techniques and 
5 more particularly to methods of constructing building partitions such as walls, ceilings 
and the like. The invention has been developed primarily for use in wall construction 
and will be described herein with reference to this use. However, it will be appreciated 
that the invention can be applied to other similar structures such as floors, ceilings and 
fences etc. 

10 BACKGROUND OF THE INVENTION 

Any discussion of the prior art throughout the specification should in no way be 

considered as an admission that such prior art is widely known or forms part of common 

general knowledge in the field. 

In conventional modern housing construction, walls are generally fabricated by 
15 first erecting a structural frame, which is typically formed from timber. The frame is 

lined internally with a suitable lining material such as plaster board or fibre reinforced 

cement sheeting, which is subsequently finished to conceal joints and finally painted. 

The external wall is traditionally formed from brick veneer or masonry which provides 

the advantages of strength, durability and resistance to adverse weather conditions in a 
20 relatively cost effective manner. A particular advantage of masonry construction is the 

look and feel of solidity, which many home owners find desirable. 

In the past, alternative external cladding materials have also been used. These 
include timber weatherboards, roll formed aluminium panels, as well as fibre reinforced 
cement sheets, planks and boards in various surface textures and finishes. These 
25 materials have been found to be generally competitive with brick veneer construction on 
a cost basis. However, a major disadvantage is that such cladding materials do not 
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exhibit the same strength, impact resistance, and feel of solidity as masonry. In 
particular, they produce a hollow "drumming" sound when knocked, which tends to 
convey a subjective perception of insubstantiality or flimsiness, notwithstanding the 
fact that the construction possesses adequate structural integrity in objective terms. 
5 In an attempt to overcome this problem, it is known to construct wall sections by 

first forming a structural timber frame, erecting formwork around the frame, and filling 
the cavities around the frame members with mortar or concrete. The formwork is 
removed when the concrete has set sufficiently to be self-supporting, thereby providing 
a free standing structural wall formed substantially of concrete. The need for internal 

10 steel reinforcing may be obviated by the use of fibre reinforced cement cladding. In a 
variation on this method, permanent formwork can be made directly from fibre 
reinforced cement sheets. 

While these techniques provide the desired feel of solidity and substantiality, they 
possess inherent disadvantages. The most significant problem is that because of the 

15 material costs, the relatively high labour content required, and the time involved, the 
technique is not cost effective in comparison with conventional masonry construction. 

In an attempt to minimise the time involved in erecting the structural framework, 
as well as reducing material costs, it has been known to use steel framing elements, 
typically in the form of C-shaped channels, in domestic housing construction. It has 

20 been found, however, that conventional C-shaped steel framing sections exhibit a 
relatively low degree of torsional rigidity. Furthermore, it has been found that the 
fastening of internal lining and external cladding materials to steel framing elements of 
this type, can be problematic. In particular, if impact driven fasteners are used, there is 
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a tendency for the flanges of the steel framing elements to bend inwardly, away from 
the facing sheet. This prevents penetration and secure engagement. The resultant 
buckling and warping, also reduces the structural strength and the dimensional accuracy 
of the framing structure. In such systems, it is therefore necessary to use self-drilling, 
5 self-tapping screws, which exert lower lateral forces on the framing elements during 
installation. However, this fastening technique is time consuming and expensive 
relative to impact driven fastener nails. 

In an attempt to overcome some of these problems, it is known to produce steel 
framing members having boxed edge flanges. These are generally more resistant to 

10 bending in response to the application of lateral forces and exhibit greater torsional 
rigidity. However, while these conventional box flanged steel studs theoretically 
possess sufficient strength and rigidity to withstand fastening of cladding sheets with 
self piercing impact fasteners such as nails, the holes pierced by the fastener tend to be 
at least the same diameter as, and often marginally larger than, the fastener themselves. 

15 As a consequence, the pull-out strength of the joint is usually inadequate. Accordingly, 
the requirement for fastening of cladding sheets or boards by means of screws remains 
as a relatively time consuming and labour intensive part of the construction process. 

Similar comments apply in respect of steel stud framing dry wall systems which 
are used primarily in the construction of commercial building to produce internal 

20 partition walls. In such wall structures, sheet cladding materials are secured, generally 
by the use of self-drilling, self-tapping screws, to internal steel stud wall frames. 
Thermal and/or acoustic insulating materials may also be provided within the cavity 
and single or multiple external layers of different sheet materials are used depending on 
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the performance characteristics required for different applications. For example, where 
a fire rating is required, a gypsum wall board product will usually be incorporated, and 
where a hard abrasion resistant material is required the cladding may include a fibre 
reinforced cement sheeting such as the Villaboard™ product produced by the applicant 
5 company. 

As with the previously described solid composite wall structures, the screw 
fastening of the cladding materials to the metal studs makes the construction process 
very expensive due both to the material cost of the self-drilling, self-tapping screws and 
the time taken to assemble the structure using such fasteners. 
10 It is an object of the present invention to overcome or ameliorate at least one of the 

disadvantages of the prior art, or to provide a useful alternative. 
DISCLOSURE OF THE INVENTION 

Accordingly, in its broadest form the invention provides a method of partition 
construction, said method including the steps of erecting a support frame from spaced 
15 apart frame members having boxed mounting flanges, the frame members being formed 
from a metal having a relatively high tensile strength, applying a layer of solid sheet 
material to at least one side of the frame, and securing said layer of sheet material to the 
frame by means of self-piercing impact fasteners. 

The term "partition" is used herein to include within its meaning structural load 
20 bearing or non-load bearing partitions including walls, floors and ceilings etc. 

In the preferred embodiment, the frame members include studs each having spaced 
apart closed boxed mounting flanges joined by an intermediate web section. In other 
embodiments, the studs may be constructed from relatively simple box sections without 
an intermediate web and as such may include standard square, rectangular or other 
25 hollow sections modified to include two or more layers adjacent the mounting flanges. 
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Desirably, the frame members having boxed mounting flanges are configured to 
enable suitably sized self-piercing impact fasteners to penetrate two adjacent but spaced 
outer and inner flanges of the boxed mounting flange of the frame member. Preferably, 
the outer flange of the frame member is configured to extend transverse to the direction 
i 5 of penetration of the self-piercing impact fastener and the inner flange is inclined 

thereto. In this manner penetration of the fastener through the two layers enables the 
effect of the resilience of the high tensile material to be enhanced to further grip the 
impact fastener. 

In one preferred form of the invention, the frame member has what is commonly 
10 referred to as a "dog bone" section as illustrated in the accompanying examples. In 
another preferred form, the frame member is similar to a standard Z-section member but 
includes closed -in outer box sections will also be described hereafter. 

In preferred wall applications the frame members or studs are vertically oriented, 
and are joined by generally horizontal or inclined connecting members. Preferably, the 
15 connecting members include generally channel shaped top plates, and bottom plates. 

Desirably, the frame members are between 50mm and around 200mm in width, 
and ideally about 70mm to 90mm in width, corresponding to the distance between the 
flanges and hence the thickness of the wall cavity. The stud spacing is preferably 
300mm to 600mm centres and ideally around 400mm centres. 
20 In one preferred form of the invention, the self-piercing impact fasteners comprise 

nails which are preferably applied using a powered nail gun or driver. In 
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another preferred form, a two-pronged self piercing impact fastener with bridging 
member, such as a staple, is used. The staple may be configured to penetrate one or 
more layers of the frame member. The staple may have the parallel prongs that extend 
transversely to the bridging member or may be configured to diverge on penetration. 

5 Desirably, the staples are also applied by use of a powered gun or driver. 

In a first preferred application of the invention there is provided a method of 
construction of a solid filled partition, said method including the steps of erecting a 
support frame from spaced apart frame members having boxed mounting flanges, the 
frame members being formed from a metal having a relatively high tensile strength,' 

10 applying an internal layer of sheet material to an inner side of the frame, applying an 
external layer of sheet material to an outer side of the frame, securing said internal and 
external layers of sheet material to the frame by means of self-piercing impact 
fasteners, and filling the wall cavity with a cementitious material. 

Preferably, the frame member is of a structure in accordance with any one of the 

15 preferred forms outlined above. 

More preferably, the frame members are formed from a high tensile sheet steel 
having a thickness of between 0.2mm and 1 .2mm, and ideally between 0.35mm and 
1mm. Preferably, the frame members have a yield strength of between 400MPa and 
700 MPa, and ideally around 550MPa. 

20 Desirably, the cementitious material preferably includes additives selected to 

provide an overall core density of between 200kg/m 3 and around 1200kg/m 3 , and 
ideally about 550kg/m 3 . Preferably, the cementitious material takes the form of a 
concrete formulation. 
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One preferred concrete formulation includes: 
30% to 60% by weight of cement; 
10% to 30% by weight of sand; 
20% to 40% by weight of water; 
5 1 % to 1 0% by weight of expanded polystyrene beads; and 

1 % to 5% by weight of concrete additives. 

It has been found that this composition produces the desired characteristics for the 
purpose in terms of pumpability, adequate stickiness and density, and acceptable cost. 

Preferably, the cementitious material is applied by pumping or spraying. 
10 In a preferred embodiment, the sheet material is a fibre reinforced cement sheet 

having a relatively low permeability. Alternatively, the sheet material may be a cement 
bonded particle board. In a preferred embodiment, a jointing compound is applied over 
abutting edges of adjacent sheets to conceal the joins. 

In one preferred form the sheet material is secured to the frame members by self- 
15 piercing impact fasteners in the form of hardened nails that are ideally galvanised and 
have a knurled shank and which are preferably applied by a powered nail gun or driver. 
Sample wall specifications with cavity size, sheet specifications, nail specifications and 



nail spacing configurations are exemplified below. 



Table A 




Sheet: 


• Fibre reinforce sheeting such as Villaboard™ or Hardiwall™. 

• Thickness range from 4.5mm to 12mm but ideally 6mm-9mm. 

• Alternatively Gypsum wall board with sheet thickness range from 
10mm to 16mm. 

• All sheets to have the long edges recessed if the wall is to be flush 
jointed and set. 
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Framing: 


• Boxed mounting flange stud ("Dogbone"). 

• Gauge between 0.2 and 1.2 and ideally 0.35mm to 1mm. 

• Stud spacing 300mm to 600mm centres. 

• Stud width between 64mm and 200mm but ideally 70mm to 90mm 
(stud width determines cavity size) 


Fixing: 


• Hardened steel nail with knurled shank (galvanised). 

• Shank diameter 2mm to 3.2mm. 

• Head diameter 5mm to 10mm. 

• Length 25mm to 50mm. 

• Fastener centres between 100mm and 300mm per stud but ideally at 
150mm centres. 


Core Mix: 


• Density between 200 and 1200kg/m J and ideally about 550kg/m J 



In another preferred form, the sheet material is secured to the frame members by 
means of staples which are preferably steel galvanised and which are preferably applied 
5 by a powered nail gun or driver. Sample wall specifications with cavity size, sheet 
specifications, staple specifications and staple spacing configurations are exemplified 
below. 



Table B 




Sheet: 


• Fibre reinforced sheeting such as Villaboard™ or Hardiwall™. 

• Thickness range from 4.5mm to 12mm but ideally 6mm -9mm. 

• Alternatively Gypsum wall board with sheet thickness range from 
10mm to 16mm. 

• All sheets to have the long edges recessed if the wall is to be flush 
jointed and set. 


Framing: 


• Boxed mounting flange stud ("Dogbone"). 

• Gauge between 0.2 and 1 .2 and ideally 0.35mm to 1mm. 

• Stud spacing 300mm to 600mm centres. 

• Stud width between 64mm and 200mm but ideally 70mm to 90mm 
(stud width determines cavity size). 


Fixing: 


• Steel staples (galvanised). 

• Crown width 5mm to 20mm 

• Gauge 0.8mm to 2mm 

• Length 25mm to 50mm 

• Fastener centres between 100mm and 300mm per stud but ideally at 
150mm centres. 


Core Mix: 


• Density between 200 and 1200kg/m J and ideally about 550kg/m J . 
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In accordance with a second preferred application of the invention there is 
provided a method of dry wall construction, said method including the steps of erecting 
a support frame from spaced apart frame members having boxed mounting flanges, the 
5 frame members being formed from a metal having a relatively high tensile strength, 
applying a layer of sheet material tq at least one side of the frame, and securing said 
layer of sheet material to the frame by means of impact driven staples. 

Preferably, the frame members are configured in accordance with one of the 
preferred frame structures outlined above. 
10 More preferably, the frame members are formed from a high tensile sheet steel 

having a thickness of between 0.2mm and 1.2mm, and ideally between 0.35mm and 
1mm. Preferably, the frame members have a yield strength of between 400MPa and 
700MPa, and ideally around 550MPa. 

In one embodiment, straight parallel pronged staples may be used. In other 
15 embodiments, staples having diverging prongs or tines may be used to increase the 
pull-out strength of the joint. 

Desirably, the method includes the step of controlling the penetration depth of the 
staple through the outer surface of the sheet material to simplify any subsequent 
finishing process that may be required. For example with fibre reinforced boards that 
20 will require finishing across the joins, the staples are set to recess below the outer 
surface so that filling and finishing is a relatively simple low skill task. 

Depending on the application, the method of construction may include the step of 
securing a further layer of sheet material to the opposite side of the frame. As required, 
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the method may also include the step of securing additional layers of sheet materials 
such as paper clad gypsum board and fibre reinforced sheeting depending on the 



application. Typical sample specifications are exemplified below. 



Table C 




Sheet: 


• Fire rated Gypsum board 10mm to 16mm in thickness fastened to 
frame and overlaid with 6mm to 9mm fibre reinforced cement 
sheeting. 

• Joints between adjacent sheet layers are usually offset. 


Framing: 


• Boxed mounting flange stud ("Dogbone"). 

• uaugc Dciwcen u.z anu i.z ana laeaiiy u.jjmm 10 imm. 

• Stud spacing 300mm to 600mm centres. 

• Stud width between 64mm and 200mm but ideally 70mm to 90mm 
(stud width determines cavity size). 


Fixing: 


• Steel staples (galvanised); or 

• Crown width 5mm to 20mm 

• Gauge 0.8mm to 2mm i 

• Length 25mm to 50mm 

• Hardened steel nail with knurled shank (galvanised). 

• Shank diameter 2mm to 3.2mm. 

• Head diameter 5mm to 10mm. 

• Length 25mm to 50mm. 

• Fastener centres between 100mm and 300mm per stud but ideally at 
150mm centres. 



5 In another aspect the invention provides a partition constructed in accordance 

with any one of the various methods outlined above. 

Brief Description of the Drawings 

Preferred embodiments of the invention will now be described, by way of 

example only, with reference to the accompanying drawings in which:- 
10 Figure 1 is a cutaway perspective view showing a first embodiment solid filled 

wall section formed in accordance with the method of the first preferred application of 

the present invention; 
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Figure 2 is an enlarged cross-sectional view showing part of the wall section of 
Figure 1 including a first embodiment framing stud; 

Figure 3 is a cross-sectional view similar to Figure 2, illustrating the abutment 
and attachment of adjoining sheets adjacent a framing stud; 
5 Figure 4 is a cross-sectional view of a first embodiment dry wall formed in 

accordance with the method of the second preferred application of the invention 
illustrating first embodiment staples being used to secure cladding to a second 
embodiment boxed '2' section framing stud; and 

Figure 5 is an enlarged perspective view of a second embodiment diverging simple 
10 suitable for use in connecting a sheet member to a frame member in accordance with 
the invention. 

Preferred Embodiments of the Invention 

Referring initially to Figure 1, the invention provides a method of construction 
which is particularly well adapted to making a partition in the form of solid filled walls 
15 1 in domestic or commercial dwellings. Initially, a structural frame is erected on a 
suitably prepared foundation using spaced apart frame members 2. 

The frame members are formed from a relatively high tensile steel having a yield 
strength of between 400MPa and around 700MPa, and ideally about 550MPa. Each 
framing element is fabricated from sheet metal having a thickness of between 0.2mm 
20 and approximately 1.2mm, and ideally between 0.35mm and around 1mm. 

As best seen in Figures 2 and 3, the frame members comprise generally U or H- 
shaped vertically oriented studs 3 having spaced apart edge flanges 4 joined by an 
intermediate web section 5. In the preferred embodiment, the edge flanges 4 are 
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defined by closed box sections 6 which resist lateral deformation during installation of 
nails or screws, and enhance overall torsional rigidity. The particular structure 
illustrated is referred to as a "dog bone" stud. 

The vertically oriented studs are joined by generally horizontal connecting 
5 members in the form of top plates, 7, and bottom plates 8. The frame members are 
preferably between 50mm and 120mm in width, and ideally approximately 70mm in 
width, corresponding to the distance between the flanges 4. The spacing between the 
studs is ideally around 400mm. In alternative configurations, however, frame members 
having different cross-sectional configurations may be used. In particular, square or 

10 box sections are contemplated. It should also be appreciated that a range of stud sizes 
and spacings may be used, to suit particular applications. 

With the frame erected, an external layer 10 of cladding material in the form of 
fibre reinforced sheets 1 1 is applied to the outer side of the frame. These sheets are 
preferably between 4mm and around 15mm in nominal thickness. It has been found 

15 that sheets in this dimensional range represent a reasonable balance between strength, 
solidity, weight and cost. The fibre reinforced cement sheets are attached by means of 
nails 12, preferably using a nail gun. The nails ideally penetrate and extend into the 
adjacent box flanges 4 of the studs 3. An internal layer 15 of lining material, also in the 
form of fibre reinforced sheets 1 1, is then applied, again by nails, to the inner side of 

20 the frame. Each nail again preferably penetrates both sides of the adjacent box flange, 
to provide additional grip and hence pull-out strength. Typically, two nails are 
positioned 50mm apart, every 300mm along each stud as best seen in Figure 1. This 
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arrangement defines a wall cavity 16 bounded by the respective layers of sheet material, 
and partitioned internally by the intermediate framing studs. 

The next step in the first preferred process involves substantially filling the wall 
cavity with a cementitious material 17, preferably producing a core density of between 
5 200kg/m 3 and around 1200kg/m\ and ideally around 550kg/m 3 . The preferred 

cementitious formulation comprises a mixture of sand, cement and water, together with 
suitable additives adapted to achieve the desired density and to facilitate mixed 
performance and bonding. One particularly preferred formulation includes, within a 
tolerance of around ±10%, approximately:- 
10 45% by weight of cement; 

19% by weight of sand; 

29.5% by weight of water; 

4% by weight of expanded polystyrene beads; and 

0.5% by weight of concrete additives. 
15 If desired, the webs of the studs may be formed with spaced apart apertures to 

allow the flow of cementitious material directly between adjacent sections or 
compartments within the wall cavity. Alternatively, the separate compartments may be 
filled individually. 

The wall cavity may also be filled partially or entirely with a suitable insulation 
20 material such as fibreglass batts, rockwool, expanded polystyrene foam, or the like. It 
may also be used to accommodate concealed electrical wiring, plumbing, 
communication lines, air ducting, or other services. The insulation materials and the 
service lines may be conveniently installed at this stage, if required. 
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A jointing compound 20 is then preferably applied over the joints 21 between 
adjacent fibre reinforced cement sheets, as best seen in Figure 3. The process for 
finishing joints of this type using standard jointing compounds suitable for the purpose 
is well known to those skilled in the art, and so will not be described further. 
5 If desired, a layer of textured surface finish (not shown), such as acrylic, 

cementitious or epoxy based formulation may also be applied to the outer surface of the 
external cladding material. 

Other sample wall specifications with cavity size, sheet specifications, nail 
specifications, nail spacing configurations and preferred core densities are exemplified 
10 below. 



Table A 




Sheet: 


• Fibre reinforce sheeting such as Villaboard™ or Hardiwall™. 

• Thickness range from 4.5mm to 12mm but ideally 6mm-9nun. 

• Alternatively Gypsum wall board with sheet thickness range from 
10mm to 16mm. 

• All sheets to have the long edges recessed if the wall is to be flush 
jointed and set. 


Framing: 


• Boxed mounting flange stud ("Dogbone"). 

• Gauge between 0.2 and 1.2 and ideally 0.35mm to 1mm. 

• Stud spacing 300mm to 600mm centres. 

• Stud width between 64mm and 200mm but ideally 70mm to 90mm 
(stud width determines cavity size) 


Fixing: 


• Hardened steel nail with knurled shank (galvanised). 

• Shank diameter 2mm to 3.2mm. 

• Head diameter 5mm to 10mm. 

• Length 25mm to 50mm. 

• Fastener centres between 100mm and 300mm per stud but ideally at 
150mm centres. 


Core Mix: 


• Density between 200 and 1200kg/m J and ideally about 550kg/m J 



The invention follows in part from the unexpected realisation that by using a 
relatively high tensile metal in the structural framing elements, nails can be used as an 
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effective fastening mechanism, thereby substantially accelerating the construction 
process. Without limiting the invention to any specific theoretical analysis, it is 
believed that the increased "springiness" exhibited by high tensile steel results in the 
hole produced by the insertion of each nail being marginally smaller than the diameter 
5 of the nail itself. The difference in diameter is accommodated by elastic rather than 
plastic deformation of the metal around the hole. The resultant resilient restoring force 
of the surrounding metal causes the nail to be actively "gripped" in position. By 
contrast, when conventional mild steel framing elements are used, penetration by nails 
produces a hole which is at least the same diameter as, and often marginally larger than, 
10 that of the nail. As a result, the effective resistance to an applied pull-out force is 
minimal, and the nail is ineffective as a fastening element. 

It has also been discovered that surprisingly staples can also be used as a 
potentially even more effective substitute for nails, the operation of which will be 
described hereafter in more detail in reference to the second preferred application 



15 relating to dry wall structures. In the meantime other sample filled wall specifications 
defining cavity size, sheet specifications and staple specifications and staple spacing 
configurations are exemplified below. 



Table B 




Sheet: 


• Fibre reinforced sheeting such as Villaboard™ or Hardiwall™. 

• Thickness range from 4.5mm to 12mm but ideally 6mm-9mm. 

• Alternatively Gypsum wall board with sheet thickness range from 
10mm to 16mm. 

• All sheets to have the long edges recessed if the wall is to be flush 
jointed and set. 


Framing: 


• Boxed mounting flange stud ("Dogbone"). 

• Gauge between 0.2 and 1 .2 and ideally 0.35mm to 1mm. 

• Stud spacing 300mm to 600mm centres. 

• Stud width between 64mm and 200mm but ideally 70mm to 90mm 
(stud width determines cavity size). 



WO 00/14354 



PCT/AU99/00639 



- 16- 



Fixing: 


• Steel staples (galvanised). 

• Crown width 5mm to 20mm 

• Gauge 0.8mm to 2mm 

• Length 25mm to 50mm 

• Fastener centres between 100mm and 300mm per stud but ideally at 
150mm centres. 


Core Mix: 


• Density between 200 and ^OOkg/m' and ideally about SSOkg/m^. 



The first preferred application of the invention to filled partition structures thus 
provides a construction technique which makes efficient use of materials in a manner 

5 which is cost effective in comparison with conventional building techniques, and 
provides the feeling of solidity conferred by masonry construction. At the same time, 
the use of self piercing impact fasteners such as nails or staples to quickly secure the 
cladding sheets which has hitherto not been viable with conventional metal framing 
elements use in such applications, provides a significant reduction in overall 

10 construction time and therefore labour cost. In these and other respects, the invention 
represents a commercially significant improvement over the prior art. 

Turning next to Figure 4, there is shown a dry wall 50 made in accordance with 
the method of the second preferred application of the invention, which, it will be 
appreciated, is similar in many respects to the first application. Accordingly, wherever 

15 possible like reference numerals will be used to denote corresponding features. 

The dry wall 50 include a plurality of frame members or studs 3 having spaced 
apart end flanges 4 joined by an intermediate web section 5. In the embodiment 
illustrated, the studs are generally "Z" shaped in cross section with closed in boxed 
sections 6. As with the "dog bone" stud of the previous embodiment, the box sections 

20 6 resist lateral deformation during application of the impact fasteners and enhance 
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overall torsional rigidity. It should be noted that the "dog bone" stud of the previous 
embodiment or indeed other structurally similar sections are equally applicable to the 
dry wall application currently being described. 

Once the frame has been erected, cladding is applied to the frame work preferably 

5 using staples 51 driven by a suitably powered staple gun. The embodiment illustrated 
has been configured to provide a predetermined fire resistance and comprises on one 
side a first layer of fire grade gypsum wall board underlay 52. This underlay is secured 
directly to the studs 3 by means of parallel pronged staples 51 which penetrate through 
two surfaces of the stud as shown. A service cavity 53 is also provided which is 

10 enclosed by suitable means by a single layer of facing material 54 which may comprise 
a fibre reinforced cementitious board or the like. 

On the other side of the structure, a second sheet of fire grade gypsum wall board 
underlay with an overlaid face layer 55, which may be pre-attached to the underlay if 
required, are both simultaneously secured to the studs 3 with staples that penetrate both 

15 sheets and the stud. 

It will be appreciated that in accordance with known variations applicable to the 
construction of dry walls of this kind, a wide variety of different combinations of 
materials can be used depending on the specified performance and purpose of the wall 
structure. This may also include the incorporation of acoustic or thermal insulation 

20 within the wall cavity 56. 
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Other sample dry wall specifications defining cavity size, sheet specifications and 



staple specifications are exemplified below. 



Table C 




Sheet: 


• Fire rated Gypsum board 10mm to 16mm in thickness fastened to 
frame and overlaid with 6mm to 9mm fibre reinforced cement 
sheeting. 

• Joints between adjacent sheet layers are usually offset. 


Framing: 


• Boxed mounting flange stud ("Dogbone"). 

• Gauge between 0.2 and 1.2 and ideally 0.35mm to 1mm. 

• Stud spacing 300mm to 600mm centres. 

• oiuu wiuin oerween o*+nun anu zuumm out lueaiiy /unun 10 yvnuu 
(stud width determines cavity size). 


Fixing: 


• Steel staples (galvanised); or 

• Crown width 5mm to 20mm 

• Gauge 0.8mm to 2mm 

• Length 25mm to 50mm 

• Hardened steel nail with knurled shank (galvanised). 

• Shank diameter 2mm to 3.2mm. 

• Head diameter 5mm to 10mm. 

• Length 25mm to 50mm. 

• Fastener centres between 1 00mm and 300mm per stud but ideally at 
150mm centres. I 



It has been found that the use of staples in both preferred applications, whilst 
5 being as fast and efficient to use as nails, also offers further unexpected advantages. 
For example, it has been found that the depth of penetration of the staple into the 
cladding material can be more accurately controlled and is more consistent than is 
generally achievable with nails. Further, the staples are significantly less costly than 
the special knurled shank hardened steel nails that are required for applications of this 
10 kind. 

It has also been observed that the interconnection of the two prongs of the staple 
by the bridging member appears to apply a transverse load to the spaced prongs thereby 
increasing the pull out resistance compared to, say, two nails of similar cross-section. 
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This effect is further enhanced by the use of special staples 57 with acute end cut 
prongs or tines 58 that are set to diverge upon penetration through the stud material (as 
shown in Figure 5). This suggests that penetration of the staple through two layers of 
the stud member is less likely to be needed than may be the case for equivalently sized 
S nails. 

Although the invention has been described with reference to specific examples, it 
will be appreciated by those skilled in the art, that the invention may be embodied in 
many other forms. 
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CLAIMS 

1. A method of partition construction, said method including the steps of erecting a 
support frame from spaced apart frame members having boxed mounting flanges, the 
frame members being formed from a metal having a relatively high tensile strength, 

5 applying a layer of solid sheet material to at least one side of the frame, and securing 
said layer of sheet material to the frame by means of self-piercing impact fasteners. 

2. A method of partition construction according to claim 1, wherein the frame 
members include studs each having spaced apart closed boxed mounting flanges joined 
by an intermediate web section. 

10 3. A method of partition constructions according to claim 1, wherein the frame 
members having boxed mounting flanges include studs constructed from simple box 
sections such as standard square, rectangular or other hollow sections that are modified 
to include two or more layers of metal at or adjacent the mounting flanges. 
4. A method of partition construction according to any one of claims 1 , 2 or 3, 

15 wherein the frame members have boxed mounting flanges that each define an outer 
flange and an inner flange spaced inwardly therefrom which are configured to enable 
suitably sized self-piercing impact fasteners to penetrate the sheet material and both said 
outer flange and spaced inner flange of the adjacent boxed mounting flange of the frame 
member. 

20 5. A method of partition construction according to claim 4, wherein the outer flange 
of the frame member is configured to extend transversely to the direction of penetration 
of the self piercing impact fastener and the inner flange is inclined thereto. 
6. A method of partition construction according to any one of claims 1 , 2, 4 or 5, 
wherein the frame member is configured to have what is known as a "dog bone" section. 
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7. A method of partition construction according to any one of claim si, 2, 4 or 5, 
wherein the frame member has a section that is similar to a standard z-section member 
but including closed-in outer boxed mounting flanges. 

8. A method of partition construction according to any one of the preceding claims 
5 wherein the frame members have a width of between 50mm and 200mm. 

9. A method of partition construction in accordance to claim 8, wherein the frame 
members have a width of between 70mm to 90mm. 

10. A method of partition construction according to any one of the preceding claims 
wherein the frame members are vertically oriented, and are joined by generally 

10 horizontal or inclined connecting members. 

11. A method of partition construction according to claim 10, wherein the connecting 
members including generally channelled shaped top plates and bottom plates. 

12. A method of partition construction in accordance with any one of the preceding 
claims wherein the spacing of the frame members is 300mm to 600mm centres. 

15 13. A method of partition construction according to claim 12, wherein the frame 
member spacing is around 400mm. 

14. A method of partition construction according to any one of the preceding claims 
wherein the self-piercing impact fasteners comprise nails. 

15. A method of partition construction according to any one of claims 1 to 13, wherein 
20 the self-piercing impact fasteners comprise staples. 

16. A method of partition construction according to claim 15, wherein the staple is 
configured to diverge on penetration. 

17. A method of partition construction according to any one of claims 14 to 16 
wherein the self-piercing impact fasteners are applied using a powered gun or driver. 



• 

• • • 

• • * 

• •» • 
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1 8. A method of construction of a solid filled partition, said method including the 
steps of erecting a support frame from spaced apart frame members having boxed 
mounting flanges, the frame members being formed from a metal having a relatively 
high tensile strength, applying an internal layer of solid sheet material to an inner side of 

5 the frame, applying an external layer of sheet material to an outer side of the frame, 
securing said internal and external layers of sheet material to the frame by means of self- 
piercing impact fasteners, and filling the wall cavity with a cementitious material. 

19. A method of construction of a solid filled partition according to claim 18 wherein 
the frame member is configured in accordance with any one of claims 2 to 13. 

10 20. A method of construction of a solid filled partition according to claim 18 or claim 
19, wherein the frame members are formed from a high tensile sheet steel having a 
thickness of between 0.2mm and 1.2mm. 

21. A method of construction of a solid filled partition according to claim 20, wherein 
the frame members are formed from a high tensile sheet steel having a thickness of 

15 between 0.35mm and 1mm. 

22. A method of construction of a solid filled partition according to any one of claims 
18 to 21, wherein the frame members have a yield strength of between 400Mpa and 
700Mpa. 

23. A method of construction of a solid filled partition according to claim 22, wherein 
20 the frame members have a yield strength of around 550Mpa. 

24. A method of construction of a solid filled partition according to any one of claims 
18 to 23 wherein the cementitious material includes additives selected to provide an 
overall core density of between 200kg/m 3 and 1200kg/m 3 . 

25. A method of construction of a solid filled partition according to claim 24, wherein 
25 the cementitious material has a core density of about 550kg/m 3 . 
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26. A method of construction of a solid filled partition according to any one of claims 
18 to 25, wherein the cementitious material takes the form of a concrete formulation. 

27. A method of construction of a solid filled partition according to claim 26, wherein 
the concrete formulation includes: 

5 30% to 60% by weight of cement; 

10% to 30% by weight of sand; 
20% to 40% by weight of water; 

1% to 10% by weight of expanded polystyrene beads; and 

1% to 5% by weight of concrete additives. 
10 28. A method of construction of a solid filled partition according to any one of claims 
18 to 27 wherein the cementitious material is applied by pumping or spraying. 
29. A method of construction of a solid filled partition according to any one of claims 
18 to 28, wherein the sheet material is a fibre reinforced cement sheet having a relatively 
low permeability. 

15 30. A method of construction of a solid filled partition according to any one of claims 
18 to 28, wherein the solid sheet material maybe a cement bonded particle board. 
31. A method of construction of a solid filled partition according to any one of claims 
18 to 30 wherein a jointing compound is applied over abutting edges of adjacent sheet 
material to conceal the joins. 

20 32. A method of construction of a solid filled partition according to any one of claims 
18 to 31, wherein the sheet material is secured to the frame members by hardened nails. 

33. A method of construction of a solid filled partition according to claim 32, wherein 
the nails are galvanised hardened steel. 

34. A method of construction of a solid filled partition according to claim 32 or claim 
25 33, wherein the nails have a knurled shank. 
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35. A method of construction of solid filled partition according to any one of claims 
32 to 34, wherein the nail has a shank diameter of 2mm to 3.2mm, a head diameter of 
5mm to 10mm and a length of 25mm to 50mm. 

36. A method of construction of solid filled partition according to any one of claims 
5 32 to 35, wherein the nails are secured at centres of between 100mm and 300mm per 

stud. 

37. A method of construction of a solid filled partition according to claim 36, wherein 
the nails are secured at approximately 150mm centres. 

38. A method of construction of a solid filled partition according to any one of claims 
10 18 to 31, wherein said sheet material is secured to the frame members by staples. 

39. A method of construction of a solid filled partition according to claim 38, wherein 
the staples are made from galvanised steel. 

40. A method of construction of a solid filled partition according to claim 38 or 39, 
wherein the crown width of the staples is between 5mm and 20mm, the thickness or 

15 gauge is 0.8mm to 2mm and the length of the staple prongs or tines is 25mm to 50mm. 

41. A solid filled partition according to anyone of claims 38 to 41, wherein the staples 
are secured at centres of between 100mm and 300mm. 

42. A method of construction of a solid filled partition according to claim 41, wherein 
the staples are secured at approximately 150mm centres. 

20 43. A method of dry wall construction, said method including the steps of erecting a 
support frame from spaced apart frame members having boxed mounting flanges, the 
frame members being formed from a metal having a relatively high tensile strength, 
applying a layer of solid sheet material to at least one side of the frame, and securing 
said layer of sheet material to the frame by means of impact driven staples. 



-25- 

44. A method of dry wall construction according to claim 43, wherein the frame 
members are configured in accordance with any one of claims 2 to 13. 

45. A method of dry wall construction according to claim 43 or claim 44, wherein the 
frame members are formed from a high tensile sheet steel having a thickness of between 

5 0.2mm and 1.2mm. 

46. A method of dry wall construction according to claim 45, wherein the frame 
members are formed from a high tensile sheet steel having a thickness of between 
0.35mm and 1mm. 

47. A method of dry wall construction according to any one of claims 43 to 46, 

10 wherein the frame members have a yield strength of between 400MPa and 700MPa. 

48. A method of dry wall construction according to claim 47, wherein the frame 
members have a yield strength of around 550MPa. 

49. A method of dry wall construction according to any one of claims 43 to 48, 
wherein the staples have straight ended parallel pronged staples. 

15 50. A method of dry wall construction according to any one of claims 43 to 48, 
wherein the staples have acute ended prongs configured to diverge on penetration. 
51. A method of dry wall construction according to any one of claims 43 to 50, 

wherein the method includes the step of controlling the depth of penetration of the staple 

» 

through the outer surface of the sheet material. 
20 52. A method of dry wall construction according to claim 5 1 , wherein the depth of 
penetration of the staple through the outer surface of the sheet material is controlled such 
that the staple is recessed into the material to simplify any subsequent finishing process 
that may be required. 
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53. A method of dry wall construction according to any one of claims 43 to 52, 
wherein the method also includes the step of securing a further layer of sheet material to 
the opposite side of the frame. 

54. A method of dry wall construction according to any one of claims 43 to 53 also 
include the step of securing additional layers or overlaying additional layers of sheet 
materials such as gypsum board and fibre reinforced sheeting. 

55. A partition constructed in accordance with any one of the method claims 1 to 54 
above. 

Dated this 14th Day of March 2003. 

JAMES HARDIE RESEARCH PTY LIMITED 

Attorney: CAROLINE M. BOMMER 
Fellow Institute of Patent and Trade Mark Attorneys of Australia 
of Baldwin Shelston Waters 
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